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© Method for separating blood ^ 

© Blood is separated into blood compolnts -'^J^SS^S^"!^ Si 
Elector (1) through a filter (2) for removing leukocytes ^^.^^^ to the fitter (2) through a 
bto od. which is passed * and coltectedm a P"™^« «J ^ ^seTnneot the primary bag (3) from the 
sealable. cutteble condutt (9). and the conduit (9> « seaiea ^arale the filtered blood into blood 

fitter (2). The «™»*^J«Z^X ££*SSXS£Z&F^ ™ • * —J 
^^SZ^r^tUe^ erythrocytes, .eukocyte-removed 

SoS^S platelets. eZfrom the whole Wood of a healthy human. 
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~ «. «r,« /-rtMPOMEMTS. AND BLOOD COMPONENTS SEPARA- 
METHOD FOR SEPARATING BLOOD INTO BLOOD COMPONENTS, AND 
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Field of the Invention 
Discussion of Related Art 

increase in demand for tra*aus.ons ^^^^^^g the transfusions of blood components, 
suitably chosen according to the ^^^^Z^ng reason. The number of types of 

leukocytes must be removed from the blood componer^for ™>™» 4 ^es. namely 

leukocytes is very large, differing from that of ^^J*^XeTTs e^emely diffi cult to match 
^pesTB. O and AB under the ABO ^J^ff^ "tSSS I the blood type of 
the blood type of leukocyte present ^ ^f^lsion. Therefore, when blood components from 
leukocyte of a patient who -'^^^^^^^^T therefrom, an antibody against the surface 
others are transfused into a patient ™*^ e ™°"^J*^VZ e ^ of the patient since such leukocytes 
antigen present in the transfused leukocyte « produc^ * a ^ ent The repeated transfusion 

Snteined therein, in most cases, are foreign suk ^^^^^T 63Cion to occur between the 
of blood -containing such foreign leukocytes causes the ^J l ^^^L / ^ t so that an adverse _ 
P^^anfeleScytB antibody and • ^^SS^STL. been developed:, 
effect such as fever- and headache, is ^^^^^'^stons. Such filter means can remove. 
fof ri^SSXiT^SS^ bt^compSents. Therefore, by the use of the j 
leukocytes efficiently from J™* *'^^ OTt|oned adverse effect can be suppressed, 
means for removing leukocytes, the ^^^"r/Z- who|e blo6d l 6t blood components by means of 
Ge r*rariy, in practicing the ^ ^e^ng whole blood or blood components, 

filter means, the filtering means <s connected to a oag con^,, ^ SDecific apparatus is used- 

However, it is difficult to connect the fitter means ^f 11 ^ ^ocS^em^d^Sod oYfre leukocyte- 
Vherefore. conventionaily. in the removal of ^^^^^1^. Accordingly, it has 
removed blood components would be Components within 24 hours after the 

stated, a multiple-blood bag system ^ff^ZZTl^^ teutons inteorally disposed 
primary bag through conduit m ^^LTJ^!o^^bi1ys^used in the following 
between the primary bag and one of the ^^^^'^XSonso as to be separated into a 
manner. Blood is collected in the pnmary bag and ***** Haver is then transferred from the 
plasma layer and an erythrocyte concentrate between the 

primary bag into a first satellite bag through conduit m *^/J*"* N " J ™S to pass through the filter 
PrimS bS and the first satsime ba»The e^rocyta ^tonfieukocyte. 
means to remove by fittratjon leukoses from ^^SSriSSl TSSdk is connected to the primary 
removed erythrocyte concentrate fe"**** 1 * t^SJSs^ m me erythrocyte concentrate are 
bag through the filter means. With this bag ^^'^^^J^^Zi^^o^. Further. 
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^ nm™ between the begs and the filter means during the centrifugation. 
to the centrifugal force and the friction between tne oag 

Therefore, this bag system have not ^en wd eiy useo. disclos69 another bag system as a blood 

European Patent Application Publication No. 0 266 683 fi|ter meanS for 

compoSTcoUector unit This ^^ b ^^^^^^ at connacted through 
removing leukocytes and a filter me ^^^ n °^S a blood cel. collection reservoir, both of 
wbes . The unit also «=«"P«^f • P ^f^^^^ugh tubes, wherein each connection through 
which are connected to the blood components M P J f^™3aion By thQ US9 0 f this unit, whole blood 
2* tube is in a fixed fashion. ^^^^^1 <* 
collected from a donor can be W™^"* rfmV filter means and the membrane type blood 
enriched blood by filtration, uang 3 ^^^f ^J^lasma coltection ratio. l.e.. the rat.o 
components separator. However, th* unrt ^ s *^* 9 ^ unt of ^ collected whole blood is smati as 
of the amount of the filtration-separated plasma t > «JJJJ2 ^ parati on : that proteins having relatively 
compared to the plasma collection rt» ob^ned by cenMug * P ^ ^ the filter 


expensive, 

Summary Of The Invention 
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"Resent inventors have made 
method a'nd a unit for seating b^ob^ is firSt fittersd by filter means 

mentioned drawbacks. As a resuft, ^StSimovfd Wood in a primary bag and the primary bag .s 
for removing leukocytes to collect ^ ted t o centrifugation. Stood componen^ 

then aseptically disconnected frorr . tine ( fitter ^ be Really and readily obtained 

description given hereinafter. However. £o* lb. ""J**^ ™ ^ by wy of illustration only. 
W sSS" the Tt trom tWa detailed description. < " ' ~ -. 

Brief Description of the Drawings 

leukocytes and platelets, primary bag 3 ^ s^elSte tag 4 components separator unit of the present 

two satellite bags 4 and 5; ^ term of ^ e bi00 d components separator unit of the 

Rg. 3 is a diagrammatic view of still another ton* p k or rem0 ving 

SKEWS WOTSi'i - - 

Fig. 5 is a diagrammatic view of st.ll a further form of the ^biooa comp ^ ^ 
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Ho 6 is a diagrammatic view illustrating one form of the blood collector means 1 to be ^ in the 
b.ood Sa^r £*Z present invention, which comprises cannula 16 and blood collection bag 17, 
shown toge*erw^fi^ea^ of filter m.ans 2 used in Example' 1; and 

2* o ? o SST^c view of still a further form of the blood components separator unit of the 
p^Sve^on J2S!K^-A£ I - » — " 2 ** rem0Vin9 P — ' ^ 

3 "fi ^ rCJTi'pS o'r'portions are designated by like numerals. 

Detailed Description of the Invention 

""fording to the present invention, a method for separating blood into blood components is provided. 

WWCh ^pSrSbSTconector means fluid-tight* connected to filter ^»<^»£»~~ 
removing wZSfl* and platelets from whole blood, said filter means be,ng ffwd-tightly connected to a 

Plasma, ^^^^^L 
£££ ?me wbo.f blood through said filter means to produce -J^^ corrta,n,n * the 

seaied ccS^poX and a primary bag-side sealed conduit portion to thereby 

means ^Smarybag containing the filtered blood, said disconnected primary bag being sealed by virtue 
of aid primary bag-side sealed conduit portion connected to said pnmary bag; and 
(g) centrifuging the filtered blood in said primary bag. 
ReSS^ to Fig. 1 . ,hs method of the present invention wan be expla.«d betow. ^ w 

wrtiodiment the Wood collection bag 17 is floid-tightly connected tpcannulij 18. 

^notes of suitable anticoagulants include compositions, such as an ACD solution ar^ a Crd 
solu^^ACDsSon^rnpXs glucose, trisodium citrate and citric acid. The composition oftheACD 

P ^Can7coag^ L is placed In the blood collection bag in an amount sufficient for P"*~*"8«£ 
q JZ T^ZZo6. which Is intended to collect in the blood collection bag^ from «J-J* J£ 
aCurtoVthe anticoegufant varies not only according to the quantity of whole blood wruch s ****** b * 
S£ *b* aCa^ing to the type and composition of the anticoagulant For exampte «^»J o 
an ACO solution adopted in Japan, the amount of the anticoagulant may generally be 15 ml per 100 ml o 
w^teWta the caTof a c5o solution adopted in Japan, the amount of the anticoagulant may be 14 ml 

TsteP* (b), whole Wood comprising plasma, erythrocytes, leukocytes plateie^is c^ec^ from a 
done? byWood collector means. Particularly, the vein of a donor is punctured by means ^^f^ 
whole Mood is collected from the vein through the cannula. The blood collection operation may be 
c^duct^S^ gravity. The blood col lection operation may also be conducted using pumping means, 

6tC * , n ^er to remove leukocytes or remove leukocytes and platelets from who* btood s^bty without 
causio Wood coagulation, rtfe preferred that an anticoagulant is added to the whole Wood before pass.ng 
5Twh* btooT^h the Star means. The addition of an anticoagulant to ^ btood rnay ^ 
^nducS bypassing an anticoagulant from an anticoagulant^ntaining bag into condurt means 8 wh,ch 
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e„tection cparaBoo. th. moon, «<2^*S?t 1 "2 L m SSSTord« to areuro th. mixing o. tha v*ote 
tha filter means can bo cantmuotjaly conducted. In Una ^^J^TLtL -.Mfcalh, Incited in conduit 
bteod w«h » ortfoooouto* ^n**, r*»«. f^S^TJS^SSS, !«, 17 containing 

moans 8. On th. other h»td. whan Wood cdt.a* ^maana 1 JJ"^!^ , 6 „ mbted .m, tha 

scar 25 rzsz ssisa- 

collector unit becomes simple. In this case, primary uag * m y 

leukocytes and fHter means for removing ^ vvhen filter means for removing 

SKSsHSSSSSSSa kksbs 

1 • J^r^nd the erythrocytes substantially free from leukocytes and platelets. 
rESSX£!K»i — -sans include a ^ med,™us m-jjnjjd 
a pSSe medium. Of these, a fibrous ^J^^T^Z Tfl^SZT* 
removal efficiency ^e ^«^S^ «2 oT^et S Preferred non-woven fabric 
? 3 rZ£<S?£S ZXSt "SdSL ^ dfemeter of the fibrous medium for use 

S^ofeStt' eff^ftriTdH^fr*". ease in producing on a commercaLscate and the 


35 

like. 


When it is intended to remove leukocytes and platelets by the filter means, it m preferred MMflto 
m J^ be comol^f the above-mentioned filtration medium, the surface of wh.ch has b^n rendered 
^t^Tf ^ril^ rrfTe above-mentioned filtration medium and positive charges bonded to the 

„ SSSSSt^S a pnmary'amino group, a secondary amino, group., 1*2"™ 

mSrnarv ammonium group, and also include nitrogen-containing aromatic nng groups such as a pyrcoyi 
quaternary ^™" ,ur " *f~J* ^ ^me, havirtg a nitrogen-containing basic functional group may be 

SSzSon method. Examples of monomers containing nrtrogen-conteming basic MM I groups 
porymenzanon meuiw. k derivatives such as dimethylaminoethyl (meth)acrylate. 

resulting surface portian of the filtration medium. 
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^ the bonrfng of posiHve charge, ^^^^^^^ 
plished by a method hwHch ^^ no ^^t^ SS^m^m in a manner as described in. 
functional group K^^*™* .^LT^o ide 1087. published by Kmdai Henshu Ud.. Japan, 
tor example. "Surface Motftfcaiion of J "JJ^ - m which ^ surface is treated with a 
s still further, such bonding can be ^mp«shed by a mettod m w q{ ^ 

chemical- The above-mentioned m f^*«^*^ TJSlicatJon No. 028728S. 

medium are described in. for «^ *jope« f JJ*£j^ ( ^ on(y leukocytes in step (c). it is 
When it is not intended to re move plat etets ^'"^ d to J^ ^ ^ abo^entioned filtration 
preferred that an anti-thrombot,c matenal be , I on ^thrombotic materials include a 

„ medium in order to ^^T^JTS^^T^Tt cotodion. a heparinized hydrophUic 
poiyether urethane. a potyhydroxyethy ^S^tfen-ESko^um complex and the like. The coating 
polymer, a urokinaseHmmobilized ^^ n t^ZX^^^ ^^ No " S5 " 122755 - 
method is described in. for f^£^«l.erf pTa^^ge and leukocyte removai. it is preferred 
Moreover, from the viewpoint rt ^!^2 n K5«ial group be bonded to the surface of 
that both a hydrophiHc group and a fj^^^^^^l^^ng basic functional group 
me filtration medium. The bonding of . a ^'^^ t ^ s ^ v ^ ail ^ accor6in g to the method described in 
to the surface of the filtration may be coated t ££™ G lnclude hydroxy. 

European Patent Application PubUcaton N V 32 ™-^*" Jnctjonal gfoups are the same as 
groups and amido groups. Examples ^^^^^^^rf^^ groups and 
mentioned above. In this ca^ * 1'°^*™^ im coment of from 0* to 4.0 * by 

nitrogen-containing basic functional groups ™® a J c " a nitrogen atom in the above-mentioned 
weight The term ^ nj^en atom- used. ££££ JJ^Snt is less than a* % by weight, 
nitrogen-containing basic functional 9W^lf me oasw but also to leukocytes, thereby rendenng 

the filtration medium becomes less adhesive not only to platelets out are y ^ fe 

it impossible to selectively remove teukocyt^ On ttjedhw hand * £ wEcyte. but also to 

more than 4.0 % by weight, the l^'^sTSZ^^o^^e more preferable range 

: condrticns under which^the filtration medium would-be used (e.g, they vary a lot oepenomg ,r 
I^Sete^Sen^ P^ly beat least equal. 

^ uZ? ^rL'*^^e^r^^oSS* * eo. sped** 
The opeeity ot the SHralio. medium et me AM ^meaes w eiooa rare™ ^ 
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removing leukocytes is used, a filter blood ts proauce a conxaning h ^ platelets is 

srsar5«yt sirs sssrse-*- ~ 

solution, any conventional solutions may be usea wrocn ^" -w in H,.de a oUvsiological saline, 

adversely affect a fiving body. Examples of physiology '^ t ° n,c .^^^ hoXS.fr should be 


6 


EP 0 349 138 A1 


10 


TS 


*e volume of me physically isotonic solufion be in the range of fro. 50 % to 150 %. base, on the 
capacity of the filtejon medium ^ isotonic to & passed through the filter means 

As shown m Figs. 3 and 5. the p " y ."XTL «~« ta as "ohvsiologically isotonic solution-containing 

ring or by heat-sealing by means of a heat seal* . 5s cut to separate conduit means 

9 .n step (f>, sealeble, \ ZTJ^^^^^^^ and a ^ 

9 into two sections or portions. That is. a ^ JT^™^?^ hereby separated from primary bag 3 

bag 3 containing the filtered Mood. £*J « flu "^ ^^J^^Sation. conduit means 10 
20 10, is P .aced in a centrifuge fo^wed by by a dfp oTthTiteto seai the conduit means 

connecting primary bag 3 and satelUte bag 4 « pmcnea oy _ • , Iite te 4 . 

temporal so that ute filtered b^ ^ ^ 

When the whole blood is passed through the ^^^f/^^^; 9 ^^^ is separated into 
filtered blood containing the ^<^.^ n ^^ r ^S^^^ coasting substantia.^ 
an erythrocytes layer consisting substsnt^ of *a ^*^^ a PJJJ * erfu| 0QndWon8i that is. at 
of the plasma by centrifuge «^ £S£S TSoO x g. at 4 to 6 ' C for 5 to 7 

-conriecteo-topdn^^ 

the sulfite bag can be performed by f^^^J^^J^ ZSP sSS^ the 
conventionally used apparatus, such as a J«"^f^^SS b^tn disease, conduit means 10 
- : - ^erythrocytes in the lower- layer^may be transferred * " "^^f^Qltf -a^m^i--* 

is ejecting P^'**^*^**£^Jl l&^SS^m^V^^- 
temporarily, and primary bag 3 and sateUte bag4 a* then placed mea ns 10 is directed 

primary bag 3 at which P^ftm *"™ n ^« ^4 f su^nd^to^rlmary bag 3 and the clip 

?r;red» «- - *° — * baa {iows into *• 

« satellite bag through conduit means 10 by*sJ^J^^ 4 , conduit means 10 disposed 

After the transfer of mm «^ « ^JJEK J^tlSdLi Se length thereof by means 
between primary bag 3 and satellite bag 4 is seaiec 1 ax a po™ SBOa rate conduit means 10 into a 

«f a heat sealer or the like and cut at a position in the sealed portion to separaieco th«rebv 

ot a neat seaier or »» » nnrt i nn and a satellite bag-side sealed conduit portion and to tnereoy 

primary bag-s.de ^ /onduri -J^™%*™™^ the conduit means connecting the primary 
disconnect primary bag 3 from satellite bag 4. me ^'"9 ^ intermediate the length thereof, 

bag and the satellite bag may ^^f^Z^t ^o tSi P^ns The thus d^connected 
followed by cutting the conduit means at a pos^b^eentne two seai ^ , ^ ^ 

Primary bag asepticafly contains one of the blood components, i.e.. the erythrocytes or «» P 
satellite l^asepticallyc^^ ^ the eryth- 

When fitter means for removing leukocyte Mj. ««J *JJ s a u ™ ^ntrifugaticn the filtered 
rccytes. the plasma and the platelets and the filtered blood is ^ s " bJ ^ 8 ^ roCyte 7 , ayer consisting 
blood may be separated, for example. Into two ^ rBfaned to 

substantially of the erythrocytes and a mixtere layer of *epto« S^a , 3y er consisting 

as -platetet-rich plasma-), or a platetets^^n.ng erythrocy^ f™™^* n SSs to J connected to 
substantially of the plasma (platelet-poor plasma). In J^fJ 9 ^ ^vvSnhe erythrocytes and 

the primary bag through seaiebte, ctftebte ^ S ^ ga Sn is c^du^ under gemie 

the platelet-rich plasma are intended to be obteined. we <*ra™B«nj . 2Q 

condMons. that is. at 1.100 x g, at 4 to 6 C for 5 to 6 minutes orat300xg.at4«oo 
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_ naft , B ^ fl , t6red wood is separated into two layers, that Is, an upper platelet- 
minutes. By tr« ce^ga^. tt^tered plat eiet-rlch plasma In the upper layer 
plasma layer and a lower erythrocytes ^f'^^T J ^let-containing erythrocytes and the 
to transferred into satellite bag ^l^^Z^'^VZ^^ conducted under power ful 
platelet-poor P«asma ™ •"■f* * Tm^s 0^ 3,000 x g, at 4 to 6 *C for 5 to 7 
conditions, that is, at 4,800 x g. at 4to6 Cfor3W4nw platelet-poor 
minutes. By the centritugation. the > filtered ^ "T^^ centrifu gatlon. the platelet-poor 
Piasma layer and a tower -jjj^ £^?h?5L3 I Meed may alternative* be 
p laS ma as the upper layer is transferred into "^J* 8 JJL ^^^3^ of the erythrocytes, a 
separated into three fractions, that is. ™ 2S5?|j! c3ng subtly of the 
plasma layer consisting substantially of the P 1 ""*^*?^* be connected to the primary bag 
platelets by centrSfugation. hi this case, at least two sateflrte bags need to "J^JJJJ 4 ^ second 
SSgh Salable, cuttable conduit means as ^%Hn5t K£!*a* Conduit 
satellite bag ^Tt^o^J^ blood by centrifugation into 

be conducted in ^^rr^ners. b, ood components in the following manner. 

For example, the filtered "oodmay oeseparaijo ^ & , ower ery ^ rocyt&s layer 

First, the filtered blood is separated mto two layers W me pnnwyo^g. , lower 

and an upper J^ er « * 9 'iTtne first £ seSnJsaSL t^. Next, the transferred mixture 

erythrocytes layer 5s transferred .nto one of * e .^^^™ n ^ yer ^ a pIalel ets layer, one of which. 
,s subjected to centetegatlon ^^X^T^^ *e oS ^ bag "remaining empty. 

™tt ST method in whfoh the 

~™rc^ 7SZ XS5 S £ bfood is seated into** 

x g, at 4 to 6 C for 5 to ? m "^ > ""™ *~~ „ filterecl b |ood into an erythrocytes layer consisting 
layers, the first cerrtrrfugatlon for separahng «» «J£ "£m 1 ^.ets is conducted under 

-^tanWoi ^nrlhjc^anda ^^^^f-^^ 30O x g. at 4 to 6 C for- 
gentle conditions, for «"2P , *!S^^iS£i« L-ie^riH the mixture layer into a plasma layer 
16 " 20 Mi, JS« a £ r«T3al?2r a plate^ts^ ^^substantially of the platelets te 
consisting, sub^afly of l$£fo O^forS to 4 minutes or at 3.000 * g. at 

conducted under powerful conditions, ^ is, at ^tw-x-8..w^T^r.-;^...^^v v • 

4(7 mentioned above. seoarating whole blood into three blood component layers, 

m a preferredmode J^ me J^^L.^2 £ owlets layer, the filtered blood is separated into 
namely the erythrocytes layer, the plasrna layer^a me p^ e » * ' ( . ^ of ^ , ayera are 

an erythrocytes layer, a plasma layer and a plateleto 'ayer. and ^a separa ted plasma 

individually separated from the remainder ^"^^^^^^^S^J^ the 
layer and *e separated «^J*«*££ JS^J^JJJ^ layer and the separated 
plasma and a small amount of the erythrocytes, out tne separ^wj «^ y . d ^ separated 

mode, three b^empfoyed. A^hown t^'con^S ^SoTsatelBte bag 5 

satellite bag 4 through conduit means 10, which in turn is » 24 trough conduit 

through conduit means 11. which in turn is «««*bghayj J^a^SE to^ctfb of removing 
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ssss v ^^^£^a^z ^satas =ss 

other ^"^^ sealing and cutting 

is contained are disconnected from the o^r bags, i ne ~ rf ^ ^ ^ plasma and a 

conduit means in the same manner as ^^ahov^Tto platens «m« ^ fay 

smaN amount of the erythrocytes are mixed Itam* sne oudy by. tor examp e, g y p ^ ^ 

hand. The resultant mixture in the bag is centnfuged at 1.170 x q at zo to^ v, 

2s With respect to the preservative for erythrocytes, reference may 

comprising: *:~ T - 
35 ^ea^^J^iu^ or removing leukocytes and platelets, said filter "means having a filtrate 

Xtonduit means for connecting the means for collecting blood to the filter means; 
^oTcoS means for connecting the filtrate outfet of said fitter means to said primary bag. said second 
conduit means being seal able and cuttable; 

a satellite bag system; and . h __ to said primary bag, the additional conduit 

additional conduit means for connecting the satellite bag system to saia primary u*y, 

unified connections. - ew js of one forn , of a blood components separator 

customarily used for collecting blood from a vein is generally employe* elation of 

As is shown in Rg 6. blood collection bag 17 may contain anticoagulant 18 
^£SS£ ^ctad in the *ood col.ectfon ^ 17 J^ 
and conduit means 19. Examples of suitable anticoagulants and the amount of the anticoagulant 
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. ... ~ flfter means o i S connected to blood collection bag 17 on its side remote 

so designed as to conform to the '"'^J*™*^ 1 ^ blood c0ilectlon bag 17 containing anticoagu- 

T« nSVSt ioSt conS rnoSs E? tnat a predetermined quantity of whole 

lant 18. first valve means 20 is provraea m co * " blowl is passed into filter means 2. 

bto od may be collected and Jf opS>L ^^^t^L^Zn outside of the first 

Tbe valve means is deigned to be asepticatty ^^^J^e^^e been proposed in th« art. 
conduit means. Various types of ? w ^7"r^Si Patent Application Publication No. 
Examples of valve means are described in. for example, European ™ P h 

0266683, U.S. Patent ^ «5«*?^^J^ fittered blood is discharged. The filter means may suitably 
Piter means 2 has a filtrate outlet from ^f™*™ f ^ removina leukocytes or filter means for 
be chosen from two types of filter means, that * fitter ^^J^^^ZZ are intended to 
removing both leukocytes and platelets according to the ^^^7 e Xred Wood contains the 
be obtained by filtration. When ^J^ZL^^^^J^£c^ ^ platelets is used, 
plasma, the erythrocytes and thereto. ^^^^!^S^ia for use in the finer 
the filtered blood contains the plasma and the erythrocytes, examples o* 

means are as described above. means 2 throuoh second conduit means 9. 

Primary bag 3 is connected to the W outlet ^^nTof se^nd conduit means 9 may be 
Second conduit means 9 is liable and ^^^^^J^^^^ftm oi, for 
conducted, for example, by heafsealing by means of a ™ means 9 is not critical 

example, a deformable metal (e.g. aluminum) nng. The matenal ^j*^*^*™^ to as ^ 
anTSiy material used for tubes of a conventional b ^„ ro ^f^S5 CTiS S^matS for tine 
second conduit means is sealeble and cuttable. Generally, polyvinyl chlonde e used as matena. 

second conduit means- _ {n {hs Drlmary b ag through conduit moans. When filter means for 
A satellite bag system is connected to the Pi^ary D j^^"* ' m erythrocytes 

removing leukocytes and platelets is used so * at ^° ^/°^^^ ri ^ i g 3 mmugh third 

conduit means 10 (see Fig. 1). However, re e nvnew * «hrtwn in fia 1 can also be used 

.-when two.btood component layers, that is tfie JJJ^Jilsmi layer are intended to be obtained. When. < 
- platelet-containing erythrocytes layer and jJT^S^JJU namely the erythrocytes 

Jfemeans^^ 

^Sf^^'Tn! a a SvSSb . i is shown of another form of a blood ^ 
are - used (see Figs. 2 and 8). in Rg. * « ia bag 4 and second satellite bag S.: 

components separator unit having two i^"******. SSSR i means 10. and first 

T£X^tJ^^Z 2<l> R» ^Aa fh*wn * ^ 8, «d satellite bag 24 Is 

connected to second satellite bag 5 through eighth ^ ndurt ^ 3 ^ solution-containing bag 6 

The blood components separator unit may compnse phys-otogwajy ^^^^T^ 8 

as shown in Rgs. 3 and 5^ Rafter passing whote biooo n ^ ^ ^ Second 
isotonic solution may be passed through filter means ^ w <»mpw» „ , tonic solution is 

valve means 14 is provided in sixth conduit means 12 so that ^ ^^Tj wtoteblood through 
prevented from flowing downward to filter means 2 before ^ope^n of JJJ^^J^gS oS 
, Lr means 2 * ^ KiffiSiSS". can be 

STES- yjTSL^rSSSSSSi PHv^gfoany isotonic solution, the same type of 

^^c^ontrS^r^oTSe present 

3 ^r^m^^ 
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30 


only toe beg contain^ ^^S^S^^t^ 
directly to Primary bag 3 or satelrte bag 4, which, sus^ is ^Jm* in conduit means 13 so 

16 of the same type as first valve means 20 ^tonedte^nbeh^ » p o into btood 

« too preservative is S^SpSTSiTffbS t£ng blood confponente other than 
ZSFtt S^ZTS ^ by manua, manipuiafion ^ outside of 

the seventh conduit means. „ FOeorTf : nx/fintion QaC h connection through each of the 

* *? nSTSS 7T% "T 18 T Hi T^l^dW Is In a forad fashion, 
first to algmh oorrdurr meatia 8. 8. 10, li. irr. -rain-d by a eustomaiy motirod. lot 

tan* prolog .mined «noao^ <*2J££££»,* SZ» "JS Z ike.™ connection 
example, heal trrrrftnent. f^°™*^^?L integrally by molding as describee). 

maenas to pnnur, bag 3. ss*«e b*gs J^^nSES?*? 

conduit means 8 and fifth to seven* condurt meansjS 12 ^J^ e ^2^ polyvinyl ohlonde is used , 
chosen depending on toe manner of °P^f° n 'J^J js ^^Such's^le'stale .' 

the unit of the present invention, the above-mentionea memoa &*n ^ 
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OPG tZ^ invention will now be described in more detail p reference to the following Examples 
whi JT^" t Z construed to limit the scope of the present .nventon. 


Detailed Description Of The Prefetrad Embodiments 

_ ramalnina ratio, the erythrocyte recovery and the platelet 

solution and then subjected ^ m f^ e Z a f ^T^S^S ^ by Toa Iryodenshi K.K.. 
Another afquot is diluted 50.000 times w,* a e d ^^^ n ^^' d ^ plielet concen tration by 

assess; ssna j? ysrazross ™ y 

Q X S 

Leukocyte remaining ratio {%) = - - - x 100 

* ^ Kkwi o is the volume of each blood component R la the leukocyte 

Q x U 

Erythrocyte recovery {%) - - - x 100 
. wherein P and Q have the same meanings as m*.^?***2* ne * concantra8on * .. 

- •.: : . . - .:. "^v x %- ■ 

Platelet recovery (%) = .• x 100 

a •■ ... • • - - •- -• ' "f r- ■.■•••/iP.-'X.- ■V"".- ••_ 

wherein P and Q have the same meanings as defined above. V to the platelet concentration of the whole 
blood and W is the platelet concentration of each blood component. 

40 

Example 1 

A blood components separator unit comprising ^^^^^ll^^ 
« both leukocytes and ^ primary bag 3 and .^^^^^3^. S filter means 
IT ^^r^^ll^P^' !Lr* blood inlet * and a second 

so the ^ of a port^ Of teminate ^'^^^^^c^l^ ^TE^SlS 
an acrylonitrile-etyrene copolymer ream. Z^ JZa&rt 1 65 (im. Filtration medium 

of polyester fibers. The fiber of filtration medium A has an average ^ e ™ ^ 7, ram The fiber of 
A hi an average distance between two adjacent dSnS between 

filtration medium B has an average diameter of 4 urn. Flftrahon medium l*^^^°tesZi average 

ss two adjacent fibers of 6.6 am and a thickness of 2.5 « J^JSllJSSlSS "beraS S um and 
diameter of 25 urn. Filtration medium C has an average distance between two adiacem ncers 

3 ^a^e'dSSnca between two adjacent fibers (y) is determined by the following equation: 
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5 »jirnrjs 

n^cXTr 2£ rS"u2 tJEX S?Tt co-cted thejo ^ con* u* 
10 mJ^^ESSJS-i bag 17 coining 56 m, of a CPD *u*» (anticoaguiant 18). as shown ,n Fig. 

6 ' As primary bag 3 and satellite bag 4. polyvinyl chloride-made bag* (manufactured and sold by 
^g ^e-^eSc^^ornp.nants separator unit whole blood is separated into b.ood 

C TT5oTo'f to wto.e blood is collected from a donor into blood collection bag 17 through cannula £ 
and^uZ^TS JuSng the blood collection operation, first ^ t ^"*~<£^^ 

wmwmimm 

Z^jSttZZZZ Ji 7£T« — i » b.ood oateoHon bog ,7. To mbc 

t£»i » nfc^a-H" LT" pnn,a,y to ° 1 

M^!^!££L£< JSr- is ob.^ in a* bag 4. Tin erythrocyte rooov«y sod » 

.^^ELiS JXT^3 t^SoTood JZ ^ « — • b*9 4. 1— — • 

P "X££t2£ component. Mpnton .(—on. » P^ ug. «• — «» <-» - « «** 
means of the blood components separator unit are not damaged. 
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Example 2 

A Wood coupon.™ ooltootor unit ocntprtting blood oolteoto, ««. 1. ««r m*»» 2 ** n™"* 
™tha2yla» (horelnaflo. rrtorrod to as "MEMA") ond "•'''^^fr^' ™SS 
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thereby obtain a purified copolymer. The thus obtained copolymer is dissolved in ethano. at a concentre** 
of 1 g/dl to obtain a «p<*ynw^fcon. te rephthalate fibers having an average diameter 

On the other hand, a ^n-wovan fabnc of ^^m ^are sheets. A plurality of square 

of 1.8 am is cut into squares having a size of67 mm ^f™ "J ™ ,^ inat0 fe 7 mm. and the laminate 
sheets are piled up to form a » M £ *2Tt£ n me^o^ained copolymer solution 

sheets are packed in the same casmg 21 as shown «Rg. 7 ^* we ^ copolymer solution contained in 

a^sssri'ss — «*- - - 3600 160 
crjt wsaai: ^ssrss SAMS* « - 

"""U, «» 3b«««b»^ «*- ""P"-" 5 «**' *** **** * SeParete< ' ""° t "°° d 
components as follows. wdtaetiori baa 17 to mix whole blood with an 

First 400 g of whole blood is collected m ^ coUecton bag ^ » passed 

sealer. Then, conduit means 9 Is cut at a P^^^^SdbtoSl^S sateSto bags 4 and 5 which 
disconnect, from filter means ^primary bag 3 ~«^/^bS^ SSgaSn at 300 x g. at 
are fluid-tightly connected to pnmary bag 3^B*w >*. ^J^^^^mary bag 3 is separated into the 

f^lht^ — — " 

*W 4 a* 5 am teKen out of the ^^ff^^^^S^ 2 
satellite bag 4 by externally applying pressure to ^^^S^mT^V^ subjected to._ 
r^Tqptmsmm. Japan)..Then. pnrnary ^- a -jg i 5f^ l *g £££ is separated into WP= 
[■ &faji^4m*Q>**. Cior *T^%££ S ?assume a^o^layer incite bag^. 
plasma which assumes an upper layer and the platetete * Yn^portion of the plasma 
Primary bag 3 and satellite J bags 4. and 5 are taken out d ^ece^^ge separations 

recovery aJSe platelet recovery are determined in the ^^^^^S^SoT^e' separated 
Asa result it is found that the erythrocyte TSS^P^r^ andTe 
40 erychrocytes collected m primary bag 3 am 9 % and OS j^PSS bag 4 are 62 % and 0.9 %, 
leukocytes remaining ratio in the separated platelets collected m satellite bag 4 are o* 

respectively, m satellite bag 5, 164 ml of the P^ a ^ M "f^' baa ^ satB ,r Ite bags and conduit 

During the blood components separation operation, the pnmary bag. me saiewre «a 
means of the blood components separator unit are not damaged. 

Example 3 

A wood c^pon^ sep=*« »n» « » * 3 .» «^^TS^J^"Z 

65 through filter means 8 to complete the filtration ^^J^*™^ r6maInin g ratio and the erythrocyte 
With respect to the thus obtained blood components, the leukocyte remaining rwo «i« « 

recovery are determined in the same manner as described J^Jf ^V rema|n{nq ^ ; n the separated 
As a result a is found that the erythrocyte recovery and the leukocytes remalrong taao n p- 
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"t^sss—p— • r a,y te9 * sa " fc 688 4 " d """" 10 

of the blood components separator tit* ara ^f^S*»*«llv Isotonic solution thrash the filter moans. 


Example 4 


10 


15 


20 


,30. 


A b.ood cements separator unit as shown in *g » ^^^^^^tefilS 
unit used in Example 2 except ^^^^S t^^^^ -tonic solution- 
means 2 through conduit means 'f^^JZ^^^ a physical saline, 
containing bag 6 is made of polyvinyl chtonde and ~^ ^ m ^° pn LdurB as in Example 2 is 

J» JSJSS iSSSKKE MSr* s ™°^ 9 ba9 6 13 passed 

through filter means 2 to ^^'S 0 ;^!^^ leukocyte remaining ratio, the erythrocyte 
With respect to the thus obtained b c^ c^ 

respectively. In satellite bag 5. 178 ml of the P^ <*« sate | rrte bags 4 and 5 and conduit 

during the blood components separation operation, pnmary ^±^ m 9 

means 10 and 11 of the blood <;^^^^omX^^^ through the filter means. 

As apparent fromfre ^^^^t increased as compared to those in 
the erythrocyte recovery, platelet recovery anu pi«=»n« 

Example 2. ... .* , M :„ ua rtK ^rHi<5 that the same may be varied in many ways. Such 

The invention being thus descnbed. it wHI be o^^ the same > £ invemioni and all such 

variations are not to .be .regarded as a de P^ the scope, of 

' VmodificatioRS as would-be obvious to one skilled in the- art are intenoea.to.oej 

the following claims. 


35 Claims 
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.. Ametnod to. aeparatlng Mood into wood leoko=*ea o, 

^tt^ ~ «~« — - - * 

primary bag through scalable, cuttable conduit means; orvttirn _ vtes leukocytes and platelets; 

"""m ceain, said conduit maana at «at « on. ^'-^^f^J^ a Utter m«ne-«d. 

m .00*9 a*t conduit ntoan. ^^^^^Xi^L, to «**>» dlec=nr»« 
onaaled -oc aeatod oondu* ponton and aipmay WJ*'^'^ aSmM prtm«y 009 bins 

means for removing leukocytes, and .n step <g>, the jittered blood « ^ mb<ture layer js 

and a mixture layer of the plasma and the plat etete. a P ESro a layer and a platelets 

subsequently subjected to conjugation to separate said mature layer mto a p 
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10 


is 


20 


<* «. «yt»™cyte.. but M W^^g^^t "SJ w JpL*W plated 

platelet conceittate colt*** »• pl^l«» «nd to P*""*- ..^ fe ^ through said a»»r 

4. ™ mm '«^ < " m D 1 ^JS t*JSf S r« S4d « seated H. «• 
means for removing leukocytes and platelets, ana m ««v vy» u 

erythrocytes and the plasma wherein said blood collector means comprises a 

whole blood with said anteoaguianL r»morisina. following step (d) and prior to 

^tct^^e^s 1 to 4. further comprising, following step C 9 >. 

adding a preservative for erythrocytes to the separated erythrocytes. 

8. A blood components separator unit comprising: 

means for collecting blood; . ilmi>lite . anrt niateiets filter means having a filtrate 

filter means for removing leukocytes or removing leukocytes and platelets, saia raw me 

S'iUiit means for connecting the means for collecting blood to the filter means; 
* LSrinSit means for connecting the » outlet of said filter means to said primary bag. said second 
conduit means being sealabie and cutteble; 

»^1e^^ 

unified connections. _ _ „ aCCOrdina to 8 , wherein said satellite bag system 

9. .The blood components separator unit according to . baa to said primary 

as comprises one satei lite bag and third conduit means foroMn-^ «^«« » 

W 10 . The blood components separator unit ^^ fc ^ '£^ *** ^ ^ ^ 
comprises a first satellite bag and a second satellite bag. and further «™pnaiMJ. 

so comprising: 
comprising: 

an erythrocyte preservaflve-containing bag; 
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is 


S^TM ^XteS^IT^ said ftinl vah» means 

primary bag through sealable, cuttable conduit means. . ^ leukocytes and platelets; 

temlrt « teatod condoi. portion «l a P*™* ^Ste^lV^V "9 b*9 
(g> centrifuging the filtered blood in said primary bag. 
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FIG. 4 
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